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ADVERTISEMENT. 



In publishing the following Solutions, the Author has ho 
intention of producing indolence in the learner. He has 
found that the beginner, who has no tutor to consult, and 
is compelled to flj^w^ upon his own resources, is often 
discouraged at the very commencement of his attempts. 
In fact, the solution of the majority of the following 
Equations consists in some trick — when that is discovered, 
all is finished. Ce n'est que le premier pas qui coute. 
But to take this first step is the very difficulty — and it is 
the object of the following pages to remove it. 

The Author has given Solutions only for the last few of 
the Simple Equations involving one unknown Quantity ; 
they appear to be the only ones requiring explanation. 

The Simple Equations involving two unknown Quanti- 
ties are omitted altogether — they may all be solved by 
application of the ordinary rules. 

The Pure Quadratics are all solved. Solutions- of the 
Adfected Quadratics involving one unknown Quantity 
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IV ADVERTISEMENT. 

will be found for all that are really difficult ; and simi- 
larly for those involving two unknown qu4|Kities. 

The Reader will thus perceive that it has been the 
Author's aim to produce a compendious and useful manual. 
He might have swelled it out by giving Solutions to all 
the Equations — but this was far from his design. 

Should this tract be received with approbation^ it is 
the Author's intention to prepare Solutions of the more 
difficult Problems contained in the same work. 







SOLUTIONS 



OP 



SIMPLE AND QUADRATIC EQUATIONS. 



Solutions of Simple Eqiuitiona involving one unknovm Quantity, 

Bland, p. 299. 

46. Given "^iflC^ — 1 = 4, to find the value of x. 

Transposing ^lOx + 35 = 5, 
and cubing each side, lOx + 35 = 125 ; 
/. IOjc = 90, 
and a: = 9. 

47. Given VQx — 4 + 6 = 8, to find the value of a?. 

By transposition v 9a: — 4 = 2, 
and involving each side to the fifth power, 

9a: — 4 = 32 ; 
.'. 9a: = 36, 
and a: == 4. 



48. Given ^x + 16 r= 2 + ^/Ic, to find the value of x. 
Squaring both sides, a:+16=:4 + 4 V^+ *> 

.'• 4 ./T=: 12, 

V^= 3, 
and X = 9. 
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Solutions of Simple Equations 



49. Given ^ a: — 32 = 16 ^ ^ x, to find the value of x. 
Squaring both sides, a: - 32 = 256 - 32j/~ + x; 

:. 32 Jx = 288, * 

V"^= 9, 
and X z=: 81. 



50. Given ^4* +.21 =: 2V« + h to find the value 
of X, 

Squaring each side. Ax + 2l:=i 4^x •{- A ^ x + 1; 

.-. 4 V~ = 20, 

^ X =: 5, 
and 07 c= 25. 




51. Given aJyfhx — c = d. Vej^'P^S"— ^, to find the 
value of X. 

Cubing each side, c^ (bx — c) = c? (ex +fx — g), 

or c^bx -^ c^c:=: <jPex + cPfx — <fg ; 
by transposition, c^bx — d^ex-^ cPfx :=ic^C'^ cPg, 
or x(a'6 — cP. (e +y)) = a*c — (fg ; 
• 'p— of'c-tPg 



a'6-(2».(e+/) 



ya«+c 

52. Given ^a* + c = v ■ , ^ , ,v , to find the value 

of x. 

Involving each side to the 12th power. 



_ 1 



or (d.j?+6)*= _ 



a" + c 
Extracting the cube-root on both sides, 



involving one unknown Quuntity. 



d.x+b = 



:. x + b = 



1 

d.^o" + c 



and a? =: — - — 6. 



d.^a« + c 



53. Given ^ a + ^ = ^ a?« + boo? + 6', to find the 
value ofx. 
Raising both sides to the 2m^ power, 

a* + 2ax + a:® = a;* + 5flU7 + 6*, 
or Sax = a* — 6' ; 
a* -6« 



« « X "-^ 



3a 



54. Given a + 6 . .^ a? + d = c. 



"•/ _ . . j' c — a 



Now y/ "^ + rf = 



6 



c — a] 



and <r =: 



b 

a 

- d. 






^9jj — 4. IS + V^J? 

55. Given — = = — ?= , to find the va- 

V a? + 2 ^ X + iO 

lue of <r. 

Clearing of fractions, we have, 

3x + 116V~- 160 = 3a? + 21 V~+ 30 ; 

then 95 ^~x = 190, 

V^= 2, 
and a? =: 4. 

b2 



4 Solutions of Simple Equations 

fj X •\- fj h a 

56. Given — 7= 7= = ^-, to find the value of x. 

This may be solved by two methods — 1st, by the common 
rules of solution ; and 2ndly, by the assistance of proportion. 

1st, then, hij X •{- h ij h ^ a »J X — a ^ b, 

a»Jx — hfjx^=-a»jh'{- h tj h\ 



or 



g + 6^ ' 
and X zzb, , 

2ndly, more neatly thus : 

^x+^b: aJ~ — Jit \\ a:b, 
. or sfx : sjT : : a + 6 : a - 6, (fFoofs Alg., 182.) 



-J 




and X T=i b. 



^6x-2 4^6x^-9 

57. Given — = = — = , to find the value of j?. 

V6j? + 2 4aJ6x+6 

NowVar + 2: V^-2 :: 4 V6^+6 : 4V6JP- 9. 

or /dx : 2 :: s/e* - 3 :\ 15 (-4/g. 182) ; 

/. 15 »j6x = 16 /6x — 6, 

V6lr= 6, 

6j? = 36, 

and X zz 6. 

5« — 9 V^-3 ^ , , 

58. Given . — — 1 = 5 , to find the va- 

V5«+3 2 

lue of jr. 



involving 07ie unknown Quantity. 

^/bx — S 



Then (V5x-3) — 1 = 

or 2 ==1' 

/. ^"bx —3 = 2, 

>^ 5j? £= 5, 

5^r = 25, 

and a; r= 5. 
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59. Given Vl+a:>/a;*+12= l+a:,to find the value of x, 
squaring both sides of the equation, 

1 + x^x'+U = 1 + 2ar + a;*, 
and V^+ 12 = a; + 2 err ^ -o 

then squaring iftch side, a;* + 12 = a;* + 4a: + 4. 

/. 4a: = 8 
and a: = 2 



60. Qiyen—.^c'a^+<P + -5^ = ex, to find the 
b o 

value of a:. 

/»• 

Dividing both sides by — -, 

6 



as/(^a^ + «P + acx = c6 rK :t-=o 



by transposition a^J c^a^ -f d* = c6 — acx, 
squaring both sides, c^c^a^ + c^cP =^ c*6" — 2abcex + a^cV. 

.'. 2abcex = 6V — a*(P 

and 0? =: 

2a6ce 



61. Given V^ + V^-9 = , to find the value 

of X. 

■ 



6 SoliUions of Pure Quadratics. 

Clearing of frax^tions, 

iJlF^x + ^ - 9 = 36 

and ^ ic*— -90? = 45 — a? 
squaring both sides, a;* — 9a: = 2025 — 90a: + a:«. 

.-. 81a: = 2025 
and X = 25. 



Solutions ofPttre Quadratics aruf others^ Sfc. 

1. Given 3a:" — 4 == 28 + a:«, to find the values of x. 

• • AXT ta-« die 

x' =16 ^ 
and a: = ifc 4 

2. Given a: + y : y : : 3 : 1 1 to find the values of x 

and a:y = 18 J and y. 

From the first equf^tion, a: : y :: 2 : 1 {Al^^ 180 J 

/, a? =: 2y 
then by substitution 2y" =18 

.-. 2/«= 9 
and y = d: 3 

9. Given ^ — y C y I *. 4 • 5\tp find the values of x 
and a;* + 4^" == 181 J and y. 

From the first eqi^ation, x : y :: 9 : 5. iA^g* 179.) 

and X = -il 
5 

substituting this value in the second equation, 

!M! + 4y'=181 
25 ' 



Solutions of Pure Quadratics, 7 

:. 81j/« + 100y» = 25 X 181 
3/« = 25 
and y = d: 5 

and a: = -^ = ± 9. 
5 

4. Given x ^ y : x ^ y :: a : b^io find the values of 
and xy s: c* j ^ and y. 

From the first equation, x : y :: a + b l a '^ h. (Alg, 182.) 

and X :=z y, 

Then substituting this value in the second equation, 

a— 6 

and y* = c*. 5LZ-^, 
a+6 






a-b V" a- 



5. Given a;* + y" : a:* — y* : :-17 : 8") to find the values 

and xj^ =: 45 j of x and y. 

From the first equation, a;* : y* : *. 25 : 9. {Alg. 182.) 

and a: : y : : 5:3. {Alg, 188.) 





3' 




substituting 


this value in 


the second equation. 




5y» . 

3 


= 45; 




"»• 


= 27. 




and y ' 


= 3; 




• » X 


= ^y - 5. 
3 



8 Sohttians of Pure Quadratics, 

6. Given jfi — xy ^ 54\to find the values of x and 
and xy — y* = IS J y, 

by subtraction, c^ — 2xy -{- y* = 36, 
extracting the square root x — y = i 6. 

Then fi-om the first equation, .'. x.x—y = 54, 

and X = = i 9 ; 

±6 



\ 



andfirom the second equation, y.x—y =: IB ; 



7. Given a; + y : a:® — y* : : 1 : 4^to find the values of 

and xy :=i2\ j x and y. 

Dividing the two first terms of the proportion by x and y* 

1 : X — y :: 1 : 4; 

/. X — y = 4, 
squaring both sides, a^ — 2xy + y* = 16, 

' but \xy =z 84 

by addition, ofi + 2xy + y» = 100 ; 

/. X + y = ± 10, 
but X — y =r 4 ; 

•'. X = 7 or — 3 ; 
and y = 3 or — 7. 

8. Given ajfi + bxy = c"! to find the values of x 

and X— y : x :: m : nJ and y. 
From the second equation, y : x :i n '^ m in; 

• • y — •*' • » 

n 
Substituting this value in the first equation, 

ax« + ftx^. ^^^I^ = c»; 

n 



Solutions of Pure Quadratics. 



and X = • ; 

na-\-nb—mh 



:. X = ±c . / 



nc 



na-i-nb^mb 






nc 



9. Given a^ +y : a^ — y' : : 559 : 127-1 to find the values 

and a;^ =: 294 J" of x and y. 
Prom the first equation, 20;* : 2^^ :: 686 : 432. {Alg. 182.) 

ora:* : y* :: 343 : 216; 

OTX : y : : 7 : 6. (^fe. 188.) ; 

J 6ar 

andy =:r — . 

7 

60;* 
Now = 294 ; 

7 

a^ 
or — = 49 ; 

7 
thena;^ = 343; 

and V = — =6. 

10. Given a^ -^ xy : a:y — y' : *. 3 : 7\to find the values 

and xjf^ s= 147 J of j: and y. 
Dividing the proportion by x — y we have, 

xlyii 3:7; 



10 Solutions of Pure Qumdratia. 

Substitutiiig this value in the second equation. 



7 


147; 


7 


49; 


»* = 


343, 


andy = 


7; 


• X - ^y 

7 


= 3. 



11. Given ^ x-\- ^ y : ^ x - ^ y :: 4 : n to find 

and X — y = 16 J 

the values of x and y. 



From the first equation, V^ : ./^ :: 5 : 3. (^/^. 182.) 

and a/j = __?; 



3 

. ^^ 25y 



9 

Substituting this value in the second equation, 

25y — 9y = 144 ; 
144 
15 

^d X = — IL s= 25. 



I. Given Vx—t/ y:=z 3^ 
and V X + ^/ y =: 7 J 



12. ^.,^*. ^ ~ , w ^ m 

''' 'to find the values of X and y. 



/. V a; =s 5 ; 
and x =:f 625. 




Solutions of Pure Quadratics. 11 

Again, V y — 2, 
y = 16. 

13. Given X -^ y : "^ x — ^y::8:lj 

>to find thiB 

and "^xy =15 J 

values of x and y. 

Dividing the first equation by ^ x—"^ y; 

.'. 's/'lc + V y : 1 :: 8 : 1, 

and V^ + V y r: 8 ; 
squaring each side a:+2 *J xy -^^ y 'sz ^^ \ 

but 4 "^^ = 60 ; 

/. a? — 2 Va:y + y = 4, 
and ^^"^ — vy = ± 2 ; 
but v' a: + \/ y = 8 ; 

/. V x^ 5 or 3, 
a; = 25 or 9 ; 

and 'V^^ = 3 or 5 ; 
and y = 9 or 25. 

14. Given a?* - y* : a;ay ^ j^a ;• 7 ; 2 ^to find the values 

and a? + y='6 j oi x and y. 

From the first equation, ot* — y* : 3j?^ — 3j?y* ;: 7 • 6 ; 
aiid.r^ - 3j;«y + 3j:y' — y* : a?2y - ay' :: 1 : 2. {Alg. 180.) 
or(jp — y)" : xy.{x-y) ::1 : 2; 

/. (a? — y)' : d?y :: 1 : 2; 

and af^ — 2jjy + y* : 4a:y : : 1 : 8 ; 
.-. J?' - 2jjy + y« : 0?^ + 2jfy + y» : : 1 : 9, 
j7 — y : j? + y :: 1 : ±3; 

ando? — y : 6 :\\ :| ± 3 ; 



10 



Solutions of Pure Qiutdratics, 



Substituting this value in the second equation, 

7 

/. i^ = 49 ; 

7 

y" = 343, 
and y = 7 ; 

7 



Tn 



1 



I 
■I 

i 



11. Given ^ X'\- ^ y : ^ x - sj y :: 4 : l>to find 

and Of — y = 16 J 

the valu^ of x and y. 



From the first equation, V^ : ,/^ :: 5 : 3. (Alg, 182.) 



and 



J. -. 5 V^. 



l; 



3 



9 



Substituting this value in the second equation, 



^-« = 



16, 



I 



I 



1 1 



25y — 9y = 144 ; 
144 



.-. y = 



15 



= 9, 



^dx = 



- 25y _ 



. = 25. 



iven V*— V y = 3 I 
dV^ + V"i?=7j 



12. Given V*—v v = 
and 



to find the values of x and y. 



/. y X = 5 ; 
and X =2 625. 



SokUions of Pure Quadratics. 11 



:: 8: ll 

J 



to find the 



Again, V y — 2, 
y = 16. 

• - ._- 

13. Given a? — yi'/jj — V y 

and "^xy = 15 
values of x and j^. 

Dividing the first equation by V a:— 'v/ y ; 

/. ^/'~x + Vy : 1 :: 8 : 1, 

and V^ + V^ zz 8 ; 
squaring each side x -f ^ ^^ 4* 3^ = 64 ; 

but 4 "^^ = 60 ; 

.*. j; — 2 '/a:y + y = 4, 
and V^ — a/ y = i 2 ; 
but '/ a: + >/ y = 8 ; 

/. Vic = 5 or 3, 
a; = 25 or 9 ; 

and ^^^ =: 3 or 5 ; 
and y = 9 or 25. 

14. Given al^ - ^ : a^ -^ ay^ :: 7 : 3^ to find the values 

and X + y z^ 6 Jofj? and y. 

From the first equation, a^ ^ y^ I Sjfiy — Sjcy* ;: 7 • 6 ; 
and J?* - 3j;«y + 3xy^ — y* : a^y - a:y' :: 1 : 2. (^/;gr. 180.) 
or(jp — yy : xy,{x-y) ::1 : 2; 

/. (a? - y)' : d?y : ; 1 : 2 ; 

and J5» -- 2jjy + y^ : 4a:y : : 1 : 8 ; 

.-. a?' - 2jjy + y« : a?* + 2jfy + y" :: 1 : 9, 

j7 - y : J? + y : : 1 : ± 3 ; 

ando? — y : 6 \\\ :| ± 3 ; 



12 



Solutions of Pure Quadratics, 



. . ^ - y = ± 2, 
and<r+ y = 6. 

/. a? ^ 4 or 2, 
andy =: 2or 4. 



15. 



r.- 1^1 — 11 
Given — + — = — 

X y 2 



and — :=: — 
^ 9 



to find the values of j? and y. 



From the first equation, j? + y = _? ; 

and jp 4- y = — = 9» 
^ 2 

/. jj« + 2j:^ + y« = 81, 
hui4xy = 72. 

by subtraction, a^ — 2a:y + y« = 9 ; 

/. a? - y = ± 3, 
and J? + y = 9 ; 



.'. J7 =: 6 or 3; 
and y = 3 or 6. 

16. Given a:* - y^ = 3691 ^ ^^^ ^^ ^^j^^^ ^^^ ^^ 
and a?« - y« = 9 J 

Dividing the first equation by the second, 

a:^ + y« = 41, 
but ^ — y* = 9. 



.•. a^ =z 25, 
and a? r= ± 5, 
3/*= 16; 
andy = ± 4. 



Solutions of Pure Quadratics, 13 

17. Given ar« - y» = 56, 

J 16 V to find the values of <r and V. 

and j7 — 1/ = — i ^ 



a;* - y» = 56, 
and 3x*y — Sxy" = 48 (from tlie 2nd equation) ; 

/. by subtraction, a? - Zs^y + 3a:y" - y* = 8, 
and extracting the cube-root on both sides, 

a? — y = 2; 

but 4xy r= 32 ; 

.-. J?* + 2j:y + y" = 36, 

and X + y = ± 6 ; 
but X — y = 2 . 

.'. X = 4 or — 2, 
and y = 2 or — 4. 



1 



V3 



18. Given , ~ i _l 71 — 12 = — I«»tofind 

1 — ^l-a?2 1 + Vl-^* ^* 

the values of <r. 

Clearing tlie equation of fractions, 

/r >v n/T 

i+Vi-^-i+Vi-'^=vi-Vi-«^-i+Vi-^y "—;;:?» 



or2V 






X 



2 



or 2 Vl —0^ = ij 3, 

, V"3 

or ^ 1 - or' = 

/. 1 — x» = 



x« = 



2 ' 
3 

1 

T 



and X = ± — . 



14 Solutiom of Pure Quadratics. 

19. a;»y + y'= 116 ^ 

1 > to find the values of x and y, 

and xy^ -f y =z 14 } 

Squaring the second equation, we have 

^y + 2a:y^ + y" = 196 
butoi^y + 3/" = 116; 

.'. 2a^« =: 80, 
and a^y — 2xy^ + y* = 36 ; 
.-. a?y* — y = ± 6, 
but ojy* + y = 14 ; 
.-. y = 4 or 10, 

and xy* == 10 or 4 ; 

10 4 

/. ar = — or — , 

yi y4 

10 4 
= — , or , 

2 \/To 



= 5. or ^ j^ 



V 10 



= 5, or 2 



\/f- 



20. Given *^ x +^y= 6, \to find the values of j: 
and d? + y = 72, J and y. 
Cubing the first equation, we have 

X + SdP^y^ + SdP^y^ + y = 216, 
butx + y = 72; 

.•• SdT^yi + ar^y^ = 144, 
and x^y^ (jr^ + y^ =: 48 ; 



SoluMons of Pure Quadratics. 



15 






48 



= 8, 



and xy = 512. 
Now a^ + 2xy,'\' y* = 5184 
and ^xy == 2048 



. a?« - 23ey + y» =i 3136 
and /. X — y = ± 56, 
but a: + y = 72 ; 

.". J? :== 64 or 8. 
and 2^ := 8 or 64. 



21. Given 4j* + -L = f! + lOy 
and jj« + 3y = 55 



to find the values of 
X and y. 



X' 



by transposition 4a?^ — — = lOy ~ _; 

y 2 

. 4a?V - 0^ 20y-.5 

y 2 

or^(4y-l)= |-(4y-l); 



andjT* = ^. 
2 



^*^i43« Jf =^ ^ 



Substituting this value in the second equation, 

1^ + 3y = 55, 

Uy = 110; 
and y =1 10 ; 



:.x-^ ^ = 5£ = 25. 
2 2 

andiv = ±5. 



1 6 Solutions of Pure Quadratics. 

1 1 
22. Given ^ , /^ l + /- . = or, to find 

the values of x. 



then 3?--^2-j:*+J?+ ^2- a:* = oar ; 
2a;«- 2 

2x 



2a;»- 2 
1 



i. = ax; 



x' - 1 



= a. 



and a;" — I = — , 

a 

^ a 

23. Given — == = 6, to find the values of x. 

'v^a^+j;*— a; 

then X : V«» + ^ — X ; : 6 : 1, 

X : Va" + ^ :: ft : ft+i'. (-4fe. 179.) 

x«: a» + x« :: 6»: 6»+26 + I; 

x«: o»:: 6*:^6 + 1; 



andx = ± 



26 + 1 
a6 



V26 + I 



^4. Given ^^~y— ^a—x = Vy — ^") to find the values 
and Vy^+ Va— x : Va-^ :: 5:2 J ©^^ ^ndy. 

Prom the first equation, vy = wy — x + V«— -a:; 
Substituting this value in the proportion. 



SolutviyM of Pure Quadratics. 17 

.•. ^/^ : Vfl-^ :: 5 : 2; 



but *Ja-x : Vy— or :: 2 : 3; 



.'. »ry : Vy— ^ :: 5 : 3, 

andy : y — x :: g5 : 9. (^fe. 188). 
y : or :: 25 : 16. (^/g^. 181.); 
25^ 



y = 



16 



/ 2bx . -- /9a? 

by substitutiou, y/ "Tfi" ~ sa — x y/ Tg* 

5 V^— 3 vx 



or 



4 

4^ 



= ^a — x\ 



• 2 

Squaring both sides. 



^1 a ^-^ X , 



X 

= a — «, 

4 

and ;b = 4a — 4a: ; 

.'. 5x = 4«, 

J 4o 

and j: = — ; 

5 

— 25.r _ lOOg _ 5a 
•• y g- "80 i" 



25. Given a?* + y^ = 20, 



^21 ' |"to find the values of a? and y. 

and a?^ + y* = 6, ^ 



Squaring the second equation, we have, 

x^ + 2a:^y^ + y^ = 36, 

.-. 2a:^y* = 16, 



c 
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and a;^— 2j?^y^+'^= 4; and, extracting the squall 
root on both sides, 

but d? '^ + y^ = 6 ; 

/. a?^ =: 4 or 2, 

a: = ± 8 ox ± V^, 

y5 z= 2 or 4, 
and y == 32 or 1024. 

26. Given ,t* + 2jj'y* + ^* = 1296 -4jjy(x* + a^ + y')\ 

and J? — y =: 4, J 

to find the values of x and y. 

a?* + 2j!«y' + 3^ = 1296 - 4a;^y + 4^3^ - 4a:y^ 
.-. a?* + 4^y + 6a;y + 4a:2^ + y*=1296; 
and extracting the fourth root, 

a? + y = ±6, 
but J? — y =: 4 ; 

/. <r = 5 or — 1, 
and y zr r or — 5. 

27. Given V^— ^a-x -- ^^ ^^ find the value of a?. 

1. Multiplying numerator and denominator by ( V~a— *Ja-~x) 

( V^ — Vo — *)' = «a; ; 
and va — . ^a-r-x c= Voj; ; 

.\ V^ -^ V^ = Vo'— a:. 
Squaring both sides, 

a — 2 V «* ^- + ax r= a ~ a: ; 



/ » 



ax 
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.'. yjc (a + 1) = 2a (dividing both sides by V a?,) 



4a' 
X = 



(« + ly 
2. Thus, by proportion, 

V^ — *Ja-x : V tf + Vflf—^ :: a ; 1, 
V~« : Va— ^ : 1 + « :: 1 — «. (^/^. lB2.) 

a\ a — X w 1 -f. 2d + a* : I — 2f^ + o* ; 

a : « : : 1 -f 2a + «• : 4a, 
4a« 



X zz 



(«+»)' 



28. Gxs^v. H^JjLiy. = 4," 

^V^_^ brandy, 

and V 07 : v y : : v y : 4 i 



to find the values of 



y :: v y 
V^ + V^-y : tj X " 'Jx^y :: 4:1, 

^Ti : Vx-^ :: 5 : 3. (-4fe. 18^ ) 
.'. 07 : o: - y :: 25 : 9, 

and 07 : y : : 25 : 16 ; . 

but y : 07 : : 1§ : y ; 

■ ■ 

/. y = 25, 

J _ y* 625 

and 07 = Z. XT ,. 

16 16 



29 



. GiTen±.l=±) 

y T ,4 \to 

and «*y — ay* =16 / 



find the values of x andy. 



o; — y = fl: (firom the first equation,) 
4 

and 07 — y := — (from the second equation ;) 

c 2 
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* 

4 xy 

3^^ = 64, 
and xy '=' ^. 
By substitution in the first equation, 

jp — y = 2, 
«* — 2xy + 3^ = 4, 
Axy = 32. 

, :^ +«xy +y*= 36 
a: +y = ±6 
X'-y = 2. 

j; = 4 or — 2 
y = 2 or — 4. 



30. Given _V^^^±Ji^ -. 9^ to find the value of x. 
V4« + 1 — V4x 

V4a; + I + V4^ : V4x + 1 - Vix :: 9 : 1, 

V4x+ 1 : Vix :: 5 : 4. (-4fe. 182.) 
4x + 1 : 4x :: 25 : 16; 
4x: 1 :: 16 : 9; 

• 4x - 1^ 

and X ^ — . 
9 



31. Given =: b, to find the values of x. 

a+x— ^2ax + ^ 

o + ^ + V2flx + X* : a + X — ^2ax + x* :: 6 : 1, 

^ 4. J. . V2«x + x» :: 6 + 1 : 6 - 1. (^fe. 182.) 
o« + 2ax + x« : 2ax + x» :: 6» + 26 + 1 : 6' - 26 + 1 
a« + 2flx + J^' : a* :: 6« + 26 + 1 : 46. 
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ur^ X :a:: 6 + 1 : ± 2 V"6, 

2V^ 

32. Given, a;4y> - aV = 2161 to find the values of x 

and jc^y — a: y* r= 6^ and y. 
Dividing the first equation by the second, 

we have x*y* = 36 ; 
and xy =^ 6. 

from the second equation x — y = ; 

xy 

:, :c — y = 1. 
Squaring both sides, 

a:* - 2xy + y* = 1, 
^xy r= 24 ; 

A o;* + 2a;y + y* =r 25, 

and a? + y = .± 5 4 
but a; ^ y = 1 ; 

.*. a* = 3 or — 2, 
and y = 2 — 3. 

33. Givena:» + a;^^=i 208"^to find the values of 

andy* •{• y '^ a?y = 1053 f x andy. 

- a:^ . (x* + y^) = 208, 

yi . (x^ + y^) =: 1053. 
Dividing the former by the latter equation, 

x^ _ 208 16 

^ ^ 1053 8I' 

x^ 4 J I 9a:* 

— = — ; andy' = 

I 9 ^ 4 
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Substituting this value of y^ in the first equaiion, 

■I o I 
a* + ^ ^^^ r= 208 ; 
4 

ori2i' = 208; 
4 

^ /. :r« as: 4 X 16 = 64, 

«k,nd X =r ± 8 ; 

• • y^ = — r 



und y = — — = ± 27. 

8 



34. Given ar^ + x^y^ + y^ = 1009 1 

and a» + 4?'y^ + y3 = 682 193 J 
values ofx andy. 

Dividing the second equation by the first, 

we have so* -* aj*y* + y * =; 577 (c), 

but x^ + a:^y^ + y^ = 1009 (6) ; 

.-. 2«*y* ^ 482. 

and x'y* == 216 (a), 
adding {a) to (6) we have x 

a:^ + 2a:*y* + y^ = 1225 

or X* + yt :?: ± 35. 
Subtracting (a) from (c) we have 

x« -- «xM 4- y* 3= 361, 
or xi - y^ ss ± 19, 
hence x* -f y^ = db 35 ; 
and X* — y* =: db 19 ; 



find the 
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/. 2a; ^ = 54 or 16* 

X* r= 27 or 8; 
and x = 81 or 16, 
and^ = 16 or 8L 

35. Given a^ + y« + ,xy{x + y)=. 681^ ^^^ ^^^ ^^^^^^ 

andF + 3/» — 3a;«=f 12 + 3y*J 
of a: and y. 

Multiplying the first equation by 3, 

3a:* + 3y* + Saf'y + Sxy^ = 204, 
and x* +' ys — 3a:* — 3^*= 12, 

then of + Sx'y + 3a:y« + i/* 3= 216, 
;r 4- y = 6. 

Substituting this value for x + ^ in the first equation ; 

/. X* + 6xy + y» = 68, 
but a:* + ^^ + y* is 36. 

4a:y =1 32, 

then a^ — 2a^ + y* = 4, 

and or — y = ±2, 
but a: + y = 6 ; 

/. a: = 4 or 2, 
and y s= 2 or 4. 



36. Given xy. x + y =: 84, "i to find the values of x 
and a:»y».a:*+y» = 8600, J and y. 
From the first equation a:*y + a:y' = 84 ; 

/. xY + 2a;^y»+ a:»y* = 7056. 

From the second equation 3^y*+a^y* = 3600 ; 

.-. 2a:«y* = 3456, 

af'y^ = 1728, 

and xy =12. 



2i 



SdutionM cfPun QuadraHcs, 



Now J? + y = — = 7 ; 

:. A* + 2^ + y* = 49, 

4xy = 48 ; 



• 


X* - 2xy + y* 


= 1, 


and 


X - y ^ 


±1, 


but 


x^y =: 


7; 



,\ or = 4 or 3, 
and y ss 3 or 4. 



87, Given ^±.3?+i^ = 7 (a), 



X + y ' ' I to find the values of x 



and *'-^ + y' r= 9 (6). 
Dividing (a) by (6) we have. 



andy. 



.•. x* + y*: a*— y* :: 9 : 7 

jfiiy^ :: 16:2 {.iig, 182.) 
op' : y' :: 8 : l, 
X : y :: 2 : 1, 

und X s= 2y ; 

. 4y'+2y'+y' ,^ 

sy 

and Jl =: 7 ; 
3 

- y =s 3> 
and X s= 2y = 6. 



Solutions ofAdficted Qimdratics, 25 



Solutions ofAdfected QuadrcUicSy involving only one unknown 

Quantity. 

V^ + 9 V§^-3^ 

36. Given — — p= — =: ;=, to find the values of x. 

V a? 9 — V "2: 

then 81 - a? = 3a? - 19^ 

5 ' 

ll9 V a? 
or 4d? ~— • — r — = 81 ; 

19/^ 361 81 361 32400+361 32761 
• • ^ "" on T"i/:nn — a "Tifinn^^ 



20 ' 1600 "" 4 ^1600^ 1600 "" 1600 

40 40 

/— 200 162 

V X = or — , 

4C 40 

V ir* 2= '5 or — — : 

20 

OK. 6561 
.•. a; = 25 or 

400 



37. Given — ' r^^ = — r — r to find the values of x, 
X - V « * 

Dividing both sides by i + V^, 

1 a; — vi 

/. (a? — Z^)* = 4, 

and X - V^ = ± 2. 

Completing the square, 

I— .1 lj.o_^ -7 

X — va: + — = — ±2=5 — or .— ; 

4 4 - 4 4 



26 SolutiotiM o/Adfided Quadratict. 



:. V ^ — 2 = ± Y ®' * — 2 — ' 



I db V — 7 
and 4^ r= 2 or — 1 or ^ . 

Squaring both sides, 



iT = 4 or 1 or 



= 4 or 1 or 



=s 4 or 1 or 



4 

- 6 ± 2 >r^ 

4 



88. Given , = tt, to find the values of x, 

aj+ V^ + 1 ^^ 



a:+ Va?+l : a?- Va?+ 1 :: 11 : 5, 

then a? : VF+"l :: 8:3; 

.'• a;*: x+ 1 :: 64 : 9, 

and x" =r — j; + — ; 
9 9 

64:r 32^' 1024 64 1600 

.'. *• — -y- + -g" I = gi 9 = 81 ' 

,. 32 , 40 

then « — — S2 d: — ; 

9 9 

and /. « sr 8 or — — 

9 



39. Given 5. Jf — jL -|- = 3 V *, to find the 

1+5V« Vx 



values of X. 



2 + 10 V X -— 

Now 15* - 5 + = = 3 Vx + 15x; 

.'. 3x + 5 aTx = 10 ^^7^ + 2. 
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27 



then J? — 



X - 



and 3j: — 5 V^ ss 2» 

5 V^ A 

— r — = 3 . and completing the square, 

Sj/jr 25 24 + 25 1£ 
— 3~ + 36 = ^ ^ 36 5 



36 

/. V a; — — = ± — ♦ 
6 6 

V^ =5 2 or — — , 

3 



andjrs= 4 or -^. 

9 



40. Given V^* — = 8j?, to find the values of x. 

l/~X 

Clearing of fractions, 

a:3-40 = 3x* 

then Jfi — 3^* =^ 40 ; and completing the square, 

T 

2 



a^ • 3x^ + — 



9 169 

= - + 40 = — 



2 2 

jF sr — 8 or — 5, 
and d: = 4 or — 5] ^. 

41. Given a?* + 7a?* = 44, to find the values of x, 

HerexU7x^ + H=44 + 12 = ^ 

4 4 4 

then a;"^ + — = i — ♦ 
2 2 

and x^ r= 4 or — 11 ;. 
.-. X =: ± 8 or -111^. 
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42. Given 4x* + x* = 39, to find the values of x. 

1 xi 39 
Dividing by 4, x^ -f -7- = 4 ' 

X xk 1 * 625 

thenx5 + -j- + 64 = -54-> 

, ^ . 1 ,25 

and x^ + — = dt — ; 

8 8 

/. x^ =: 3 or — — , 

4 

^T3^® 
and X = 729 or —^ 

43. Given 3x' + 42x' = 3321, to find the values of x. 

Now x* + 14x>s= 1107; 
.-. x* + 14x» + 49 = 1107 + 49 = 1156. 
and x» + 7 = ±34; 

.-. x^ = 27 or — 41, 

and X = 8 or — ^41. 

8 17 

44. Given — + 2 = — , to find the values of x. 

x3 ^ 



Dividing by 


8, and transposing 












1 _ 
x» 


17 « 

8xi 


1 
4 


» 




1 _ 

x^ 


17 
8x1 


289 
256 

I 17 

xi 16 


289 
256 

^^16' 


" 


1 _ 
4 


225 
256* 






1 

xi 


= 2orJL 

8 


• 


s 








.-. X* 


=:8orJL, 
2 












- 


T 


i 








* 


X 


= 4or"5- 
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1 41^"^ 97 5 

45. Given x^ + = ^ — + x^, to find the va- 

lues of X. 

,i ^ 4t _ 97 ^ J 



or X* + -^ = — + x^, 

2 
XT 



xf ~ 



or x» + 41 = 97 + X*, 
/. X* — X* = 56, 



4 4 


4 ' 


2 2 




and x» = 8 or — 7 ; 


• 


/. X = 4 or — 7^.^. 

1 


• 


46. GiveD V -7 + V — = , to find the 

X XX 


values of x. 




1 1 3 - xl 




xf xi "" -^ ' 


- 



then x^ + ar* = 3 — X*, 

2x^ + x^ = 3, 
I xi J 24+ 1 _ 25 



16 16 16' 



x* + JL=±A, 
4 T 

x^ = I or — — ; 

2 

27 

/. X = I or — — . 

8 



47. GN«a ^/^ -4^^ — — — rrri^tofindthevalnesof 



3ar> - 4zT — 4, 

z^ — if! = -L 

3 3' 

^^ 4jrT 4 _ 12 + 4 16 

a !> 9 9 

2? 2 .4 

jr» — — r: ± — , 

3 3 

X* ^ 3 or — -L, 

3 

j^ = 8or- JL; 

27 

. ^l "D^ 

and X = 81«« or — ot" * 

4^, Given tfrfjr — tfc;t* = ^jr — 6<l, tofind the values of x. 
«/?«• -f 6«x — adx = 6rf 



4aV 
_ 6V + 2ahcd + gV . 

Sac 2ac 

and X = — — or — 



2ar 2ac 

—.or — — . 
r a 
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49. Given £^ - ifSl + ^ r= 0, to find the values 



c« 



of or. 



a«a!»~ 



c« 



, • 2db^± . 6* — ** 6'^ 

c c« c?» -c^ ' 



oo: 



- 6«±6V^^^ = ^.6± V6' - d* 






a 



50. Given, 9a*&*x* — 6a'6*x s=: 6* to find the values of x. 

2ar 1 





8«d" 9a*6« '. 


a* - 


_. 2a; 1 _ 1 , 1 
3a6« 9a*64 - 9a«6* 9a*6« 

1 




_ a* + 6*. 




9o«6« ' 




. _ » - ± -/«» + 6*. 








a: _ a ± V<^ + 6". 


- 


3o'6« 



51. Given, o+6.a;* == ex •\- , to find the vahies 

a+6 

of a:. 

, , a ac 
a+b.ar — ex = ; 

a-k-b 
. ex ac 



a,+ b ^TTftl'' 
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a;«- 



ex . c' ^ o,c . <^ ^ c* + 4ac 



?(^+^) 2(a+6) ' 

and a; = c±jU±^^ 
2(a+6) 



The succeeding five equations merely require attention^ the 
ordinary rules, as laid down, by Dr. Bland; they are long and 
tedious, without a single point worthy of notice, and would con- 
sequently occupy room to no purpose. 

57. Given x + *J x : x — »f~x : : 3 ^Tx+C : 2 *r~x 
to find the values of or. 

4 

then V^ + 1 : V^ -- 1 : : 3 ^f~x + 6:2 V"^ ; > 

or 2a: + 2 V~^ = 3a: + 3 ^JTx - 6, 

X '^ 'J X ^=1 6'^ 
, r- , 1 25 

2 2 

fj^ =: 2 or 3; 
.'. J? r= 4 or 9, 



58. Given a:«H- 11 + Vo^+H = 42, to find the values 
of 0?. 

a^ + 11+ /?+Tl + ± = i??.. 

4 4 

v?+Tr + i.= ± — 

2 2 

ViMHT = 6 or - 7. 
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a:* + 11 = 36 or 49, 
x» = 25or38; 

.'. j: = ± 5 or ± ^38 

59. Given, ;c^r- 3. x— 5l » = 40, to find the values of or. 

4 4 4 

2 2 

jT^^rsSor— -5 
a; — 5 = 4 or —5]^ 

ar = 9 or ^^* + 5. 



60. Given x+ Va:+6=:2 + 3 V«+6, to find the values 

of a:. , L 

X — 2 va:+6 = 2 

X + 6— 2 VJ+6 = 8 

X + 6— 2 V^+6 +1 = 9 

V^+6- I = ± 3 

V^+6 = 4 or — 2 
X + 6 = 16 or 4 
and a: = 10 or — 2. 

61. Given x*4-5] — 4x' = 160, to find the values of x. 

then i?T5\' - 4x» — 20 = 140 



x*+^* - 4 («* + 5) + 4 =. 144 

a:«+5-2 = ±12 

X* + 5 = 14 or - 10 
a:« = 9 or — 15 



and a: = ± 3 ± V-15. 
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62. Given a^ ^ 7 x + V^-7a;+18 = 24, to find the 
values of or. 

a:* - 7x -I- 18 + ^a^^7x + lS + -L = 42 + -L = ^^^ 



4 4 4 



/. V«"-7a?+ 18 + -L = ± 1£ 



Va^-7a?+18 =z 6or — 7, 
atid a?* — 7a? + 18 = 36 or 49. 
.'. a?' - 7a: = 18 or 31, 

, ;r , 49 121 173 

cr' — 7a? + — = or 

4 4 4 

x^±^± llor± VT73 , 
2 2 — 2— 



/. *s=s9or2or 7± V173 , 

2 



63. Given Qj? — 4jr* + V4j^— 9j?+11 ==5, to find the 
values of X. 

Now 4a?» — 9j? - V4a?»-9a?+ll = - 5, 

4»* - 9j: + 11 - V4a:^-9jr+ll + J_ =: 6+ — = — 

4 4 4 

/. V4a?»-9x+ll - JL == ± iL 



V4j*— 9X+11 =: 3or — 2 
and 4«* — 9x + 11 = 9 or 4, 
.\ 4x» - 9x =! — 2 or - 7 



. 9x , 81 _ 49 31 

jr— — + — = — or— — 

4 64 64 64 



.v^^ = ±L or ± V-31 

8 8 8 
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/. ^ = 2 or ± or 9 ± V^^sT , 

4 8 



64. Given a* + V5a;+ a:* = 42 — 5a:, to find the 
values of X. 

Here 5 a? + a;» + ^bx+a/" = 42 



5x + JJ* + V5^ + a^ + — = 



169 



4 4 

V57=r? + — =±i? 

2 2 



VSo? + cB* = 6 or — 7, 
/. 5a? + a;* =5 36 or 49 

Again, a^ + 5* + H^ = 36 + ?^or49+?i 

4 4 4 

169 221 

= or — — 



a: + ±= ±1? or ±Vggl 
2 2 2 

= 4or-9or-5±V^221 



65: Given ■ + V^4-2 = i Z to find the 

a? + 2]l 2 4Va?+2 

values of if. * 

1 + Jl = ^''^ 



■^^r2^« 4. 8(1+25 

1 17 1 

(a? + 2)* Six + 2) "" T' 

1 17 , 289 „ 299 1 _ 225 



{x + 2y 8 (a? +2) 256 256 4 256 



a?+2 16 16 

D 2 
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£=: 2 or — 



ar4-2 8 

!• + 2 s= 8 or J- 

2 



J7 


s=6or-iL. 
2 




66. Given * + 
a?+4 


4 21 

Va?+4 J? 


Tfien ^ + 
»4-4 


4ir -k, 
— 21 

V^+4 




*• + ^^ +4-25 
•^+4 V^+4 




:c 


._ + 2 r-: 4- 5 




^ 


+4 




• 


* - S ftr - 7 






V«+4 


' 




^ =9 or 49. 




A jK* s 9« + 36 


or X* = 49j? + 196 




4 4 


^ _ 49,+ 2401 

4 

^ _ 49 _ 
2 


_ 3185 
4 


2 2 


± V3185 
2 


X s= 12 or — 


3. or49±V3185. 
2 




.67. Giveii^+^ 
of «• 8* - S 


_8a?-5 _ i?^tofindthevalues 
So? + 5 176 


^,^ »ji^ + SO* + 25 - 9a^ + 30jf - 25 . 


135 




9x^-25 


176' 


607 135 





9i^ ~ 85 176 



Sobdhhi ofAdficted Quadratics. 37 

• 4a; _ 9 
" 9jc*-25 176' 

81^ - 225 = 704*, 

81jc* - 704j? = 225. 

, 704 225 

or — X ?= 



81 81 



^ _ 704 ^ , 123904 _ 123904 225 _ 123904 4- 18225 
" 81 ^ 6561 6561 81 6561 



142129 
6561 



352 , 377 
/. X — = ± 



81 81 



and a: =r 9 or — — . 

81 



68. Given x + ^Tx + 2 =r £i£-JL , to find the values of x. 

wx 

Then x + V"« + 2 = flZ-i + ^; 

»/x 

and V"^ = 0? — 2, 

X — ya s=: 2, 

X- ^vTi + J- =: 1. 

4 4 

#—1 ,3 

V x — . rr T _ 

2 ^^2' 

fifx = 2 or — 1 
.'. a: = 4 or 1. 
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^ 6 351 

69. Given , o + ■■ n , to find the va- 

a* - 4)- jc* — 4 25jc* 

lues of X, , 

Then ^^^* . + ^^ ^ ^^ + 225 = 351 + 225 = 576, 

^*" + 15 = ± 24, 



^-4 



= 9pr — 39; 



a;'^4 

/. 5a^ = 9jp» - 36 or 5j?* = - 39a!^ + 156 

4a? = 36 440!^ = 156 

0?= 9 ^ _ 156 _ 39 

a?=±3 44 11 

/39 



70 

of J?. 



B\ 8 

. Given x + — 1 + ^ s: 42 — — , to find the vdues 

■ a* \ ■ - X- 



8^' / 8 \ 1 1 

Herea.+-l+(x+-)+ T = 42 + -4- = 



169 
4 • 



,8,1 13 

X 2 = ± 2 

a? + -1 =: 6 or - 7 : 

X 

.*. a;^ + 8 = 6j? or a;^ + 8 == — 7j? 

a;^ — 6a? = — 8 j:*4-7ar=-8 

x-3=:±l '^■^•^4 4 4 4 



/. a? =: 4 or 2 



^ + "77 = 



±Vl7 



2 - 2 

-7±vr7 
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A + 4 3 

71. Given J? + 4-2 V '— r = 



J? — 4 J? — 4 
values of a?. 



, to find the 



(a?« - 16) - 2 Vo?' - 16 =: 3, 
(cT* — 16)— 2 Vor'-^ 16 + 1 =: 4, 

Vx*— 16 — 1 = ±2. 



VvC*- 16= 3 or - U 
ip* - 16 = 9 or 1, 
^« s= 25 or 17 ; 
.\ a? = ± 5 or ± VI7 

72. Given ^* Tl + —)'- (P^ + a?) = 70, to find the va- 
lues of 07. 

^(l+^iy.3^(l+^)+|=.70 + 4 = i!^ 

^ SxJ 2 T^ 

^ (1 + -i^j :±: 10 or - 7 ; 

^ $xy 

/. a;* + -1 = 10 or - 7, 
3 

, . X . 1 -- 361 251 
^* + — + — ■' — , or — -, 

3 36 36 36 

X+Q=±QOT± ^ , 



jf sr 3 or — -;r or 



10 - 1 ± V - 251 



3 "" 6 



73. Given a^ •- — + 15 = — ^ — — , to find the va- 

2 16 a* 



lues of x. 



40 SoltUioiu ofAdfeded QuadraUeg, 

x^ 16 2 

then a;« + 16 + -- = — —- + — - + !• 

a* 16 2 

X + 1 = ± (!f + 1), 
X \ 4 

or 4«» + 32 = - 6a;» - 4a; -1 + 1 = — 

4 X 

a'+4x=32 9ar'4- 4ar= — 32 



a;s=4or - 8or -2±2j/-7T 



85^ Vj^ — 9 19 



values of <r. 



250 V j« - 9 19 

183 V?^I¥ 
250 + (a^ - 9) = 2 



133. V"?^ T33^* 17689 17689 -40OO 

(^-9)- 5 +-X-I =^-^6" "250= 



2 ^41 16 *"'""" 16 

13689 



16 



4 4 

V^TTg = 1« or «^» 



= 4 or 



4 4 

125 
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15625 



J* - 9 s= 16 or 



J?* z= 25 or 



4 
15661 



2 • 

75. Given 3.J^'-j?'1+ 2a; = 341 + 2.1^^\ to find 
the values of j?. 

Then 3.i— iy-a?y - 2.a?-lV-a? = 341, 

««— / 2 1 341 1 1024 

' ' 3 3 



a?-ll«-ar=llor - £1 

3 

a* - 2a? + 1 - a?= 11 or - ?1 

3 

j^ - 3* == 10 or - ?1 

3 

^ o^ . 9 _ 49 —109 

ar..3a?-|. — — — or 



4 4 12 



3^7 ± V-no9 

a? — IT = ± "H" or 



¥ 



•• 07 = 5 or — 2 or -77" ± 



2 -" 2 * 2 V"3 

V - 109 3 VT± V - 109 



2 2V^ 2/1 



13 

76. Given jT* -| a^ — 39ir = 81, to find the values of a:. 

^ 3 
Here jt* + --^= 39a; + 81, 

«5 



42 Solutions ofAdficted Quudretiic^. 

.^. 13£ m»^^_l69£^_^3 
3 86 36 

and first, a^ z:z 9, 

.*, X s^ jZ «'» 

secondly, a;* + ■ = — 9, 



155 



6 36 36 36 36 

15 ±/=n[55 
x-^ 6 - 6 



-13± V - 155 

X = :: 



77. Given 4x + — =: 4^;* + 33, to find the values of a?. 

2 

Here 4.r* - 4^" = 33 - ^ 



4j^ - 4a;^ + ^« = 33 + a:* ^ -1 z= 33 + ?^_Z:f 

2 2 



2j^-^ .1 «„ . 1 _ 529 



2?-Tl2 - '^'^ -■^ + A = 33 + — = 



2 16 16 16 

2:c^-.a?--L=± — 
4 4 

2j?* — 07 = 6 or — — 



2 "^ o 11 

a;* — — 1= 3 or — — 



« a; . 1 _ 49 ^^ 43 
a:' — — + — s: — or — -- 

2 16 16 16 



1 . 7 ±/^l3 

^-T = ^T °' — 4 — " 




SoluHom ^fAdfscUd Quadratics, 43 

3 1±/^^ 
and'O; = 2 or - -g- or . ■ ' 

78. Given jtlTj* — 6j:* (x - 2) = 24 - 14* +;15af* 
to find the values of x. 

i-^* - 6ar* (d? — 2) + 9a? = 24 - 5a? + 15a;^, 

/. a? — 2 - 3x*=:± V24-5(a?-3xi) 

or (x - 3a?*) - 2 = ± V24-5(x-ari), 

/.(a? - 3a?*)*- 4 (a? - 3a*) + 4 = 24 ^ 5. (a? - 3a:*) 

(a? - 3x*)« + (a? — 3a?*) = 20, 

(x - ar*)* + (x - 3x*) + J- = ?i, 

4 4 

.•.(x-3:e*)+i-= ±|- 

and iT — 3j?^ = 4 or — 5, 

Again, a? — 3a7* + — == — or — — , 

4 4 4 

2 2 — 2— 

j;* = 4 or — 1 or 3± V— 11 

2 

and or == 16 or 1 or ^±6 V-ll-H 



lor ±3V-ll-l 



or x = 16 or . 



79. Given 4ar + l^* + 4a:*(4jr+l)=:1912~(i0a? + 3a?*), 
to fipd the values of a** 

Ax + iV +4a;* (4j + 1) + 4j7 =r 1912 - (6x + 3a:*), 

.-. 4i: + 1 + 2a;* = Vi912-.3.(2a: + a;i) 



44 SoltUions tfAdficted Quadraiici, 



or 2.(2i'+jr^ + 1 = ^1912-3. (2a? + J?i) 
.-. 4(2i? + j?*)« + 4(2a? + 0?*) + 1 ft 19l2-3.(2j7 + a;*), 

and 2a? + x^ + — (2j? + x^) = l£li, 

4 4 



o , iV _L. 7 ,o . *, _. 49 1911 ,49 _ 



30625 



4 ^ ' 64 4 ■ 64 64 * 



: o . 4 _i_ 7 ,175 

8 8 



and 2<r + «* = 21 or 



8 



^ a:i -. 21 ^1 

or X + •*''' z: — or — — 

Y 2 8 

A • . a:i . 1 168+1 1 — 182 

Affain J? + + — = ^ — or — i 

^ 2 16 16 16 

169 -181 

or 



16 16 



/. X* + i.= ±H or ± V - 181 , 
4 4 4 

;ti = 3 or - i- or -1 ± ^^^181 

2 4 

and * r= 9 or 1£ or -90+ V- 181 . 

4 8 



3x 



80. Given 8a« - 13 = — + V6x»+52a(», to find U»e 

values of iT. 

Multiplying by 4 we have, 

32j7» — 52 =: 6a? + 4j? V6^+52, 



or 6* + 52 + 4jr V6r+52 + 4a;' = 32j!» + 4a;« == 36j7«», 

V6jr+52 + 2a: = ± 6jr, 

V6x+52 = 4a: or — Bx, 
6a? + 52 = 16a?« or 64a;* ; 



SohOkmM iffAifothd QmmJFmlka, 



45 



9 841 



orS4x*-€;r = 5i, 

16 



8 256 



256 



_3x - 9 _ 

32 4096 4096 



16 16 



x-A=± 



64 



64 



x=2or-l? or3± 



8 



64 



81. Given 4j* + 21ap + Br* V7x»- 5x r= 207- 



4^ 
3 



to find the values of x. 

16af 



Here 



+ 21x + 8jr V7a?- 5 = 207, 



3 

^5^ + 7x+ 2f V7x- 5 = 69, 
9 3 



8x 



&r 



7x-.5+_ V7«- 5 + 
3 



16j;» 



= 64 



4x 



V7x- 5 + — = ± 8, 

3 



3 V7x- 5 ;= ± 24 - 4j?, 
ear - 45 = 576 qp l^^x + 16 a:*; 
/. 16j!^ — 255a? = - 621, or 16i^+129^ = — 621 



^ _ 255 65025 _ 65025 



16 



1024 



1024 



621 
16 



0^ + 



129 



16 
16641 



x + 129^ 



82 
621 



,65 025-89744 
1024 

.25^81 
1024 



1024 16 

16641-39744 
1024 

-23103 
1024 ' 



46 SotvUont ofAdfei^ed QuadrOtici. 

*-*^=±i^ X + i^ = ± V - 28103 
32 32 fc 82 

« = £:? or iii " = j- 3 ^312567 . 
32 32 32 

a> = 3 or i!^ or - 129 ± 3 /I2567 . 
16 32 

82. Given ^^+ V^ =3 2. — 3. 2j^- /^ . to find the 

values of X. 

2 V^+ 1 +3, 2 V^- 1 -s ££^ 

2^^^1 2V1:+1 ^^ 

4j? + 4 V^ + 1 + 12j? - 12 V^ + 3 -= ^ 

4a:~l 1^ 

163?-8>/"x + 4 — ^ 
4x- 1 15 

4j? - 2 ^T^ + 1 ::: i^ 
4a?- 1 15 

60a? - 30 V~« + 15 = b2x — 13, 

8ar — 30 V^ = — 28, 

15 rz 1* 

4 T 

15 /- , 225 225 14 1 

4 64 64 4 64 

8 8 

Vx = 2 or — , 

4 

x= 4 or — . 
16 



"SckiUens of Adfiicted Quadratic Equations. '40 

1 7 ± Viii" 



"fy - -T - ±-r 



vy 



4 - - 4 or 



3 i 1 ± V241 
y = 2 or - Y or j 



9 1±2V241+241 
y = 4 or-5- or jg— 

242±2 ^f2i\ 
4 "■ 16 

9 121 ± V241 

=: 4 or -r or 



= 4 or -T- or 



4 "" 8 



17 — 69q: V241 
and a? = 5 or — or r 



U. Given— + — =9??) 
y2 y 49 \ 

and 0? + y* = 65/ 



to find the values of x 
and y. 



** 
y' 


+ 


2£< 480 
y 49 ' 


*♦ 
»' 


+ 


2a* . - 480 
y ' 49 

y 7 



+ 1=^^ 



49 



a:* . 23 , _ 16 30 

— =± — — 1= — or- — , 

y 1 7 7 

X = — ^ or — — ^ 

7 7 

- , 16y , 64 _ ^- ^ 64 _ 3249 
V« 4. — 5L + — :=: 65 4- — = , 

^7 49 49 49 

,8 .57 

7 7 

nr 65 

y = 7 or — _-, 



F. 



48 Solutions ofAdfected Quadratic Equaiions, 



9, Given x + yY - 3y = 28 + 3ar> to find the values of 
and 2xy + 3a; = 35 ^^ x and y, 

4 * * 

^^2 2 

a?+y = 7or— 4 

y = 7 — a: or — x— 4; 
/. 14* - 2j5' + 3j7 = 35 or - 2j:« — 8x + 3a? = 35 

2a:* - 17x = —35 2a!* + 5* =5 - 35 



^_ 17j? , 289 _ 9 
2 16 16 


. , 5x , 25 255 
ar4. — -f- — =: — 

2 ^ 16 16 

1 


17 ,3 

J? — — = ± — 

4 4 


5 ± V - 255 

^+4- 4 


. 7 
or =: 5 or — 

2 


- 5 ± V - 255 

4 


7 _ 
/. J? = 5 or 2 <>r — 


5 ± V - 255 ' 

/ ; and y w. 2 or 2 ^^ 


- 11 q: V- 255 





10. Given «» + lOx + y = 119 - 2 Vy". X (a: + 5)\ 

and a; + 2y = 13 3 

to find the values of a? and y. 

a;* + 2ar ^7+ y + 10 (ap + Vy") + 25 = 144, 

^ + V7+ 5 = ± 12, 

•'• ar + vy = 7 or — 17 
but a: + 2y =: 13 

.'. 2y — »fy = 6 or 30 

y- — g- = 3 or 15 

Vy" J 49 J41^ 

^ " 2 + 16 "" 16 °^ 16 



"SokiUons of Adftcted Quadratic Equations, %\i 

I 7 ± /iii" 



"fy - T = ± T 



or 



7y 



4 -* 4 
y = 2 or - Y or j 



9 l±2V^4r+241 
. y = 4 or-j- or j^— 



== 4 or -7- or 



=: 4 or-r or 



242±2 V241 
4 "' 16 

9 121 ± V241 



4 - * 8 



17 — 69q: V241 
and a? = 5 or -T- or j 



y2 


"T 


y 


id a: 


+ 


y = 


2a?^ 

y 


, s: 


480 
49 ' 


2a* 


+ 1 


_ 480 



to find the values of x 
and y. 



y 

X* , 2a^ , , 480 J , 529 



3/^ 3/ 49 49 

^ + i = ±H3, 

y — 7 7 ^ "" 7' 

\r' := i5?^ or ^ i^. 



«j 16y . 64_^- , 64 _ 3249 
^7 49 49 49 

_L 8 - -L 57 

-65 

y = 7 or _-— , 



50 SoluHoTU of Adjected Quadratic EquaUans, 

Again, y» — -^ = 65, 



_ 30y 225 



y»-.j:r2- + j:f::i = 65 + J^. 

^ 7 49 49^ 

3410 
49 



15 ±V34iO 
3^ "" 7 ^ 7 ' 



15± V3410 
y = ^ 1 



.*. « = ± 4 or -± — z or 



± 4 V-65 ± V - 450 31 30 V3410 



^rr 



J 2. Given a: -f y + ^ x + y = 6\to find the values 

and 0?®+ y*= 10 J of x and y. 

« + y + VTTy + i. = ?^. 

4 4 



V^+y = 2or — 3, 
a: + y =: 4 or 9, 
/. a* + 2j:y + y« = 16 or 81, 
but a:" + y« = 10, 

/. 2a^ = 6 or 71, 
a* — 2a:y + y* = 4 or — 61. 

a: — y = ± 2 or ± V - 61, 
X + y = 4 or 9. 

2a: =: 6 or 2 or 9 ± V - 61, 

9±^^^l 



a? = 3 or 1 or 



y = 1 or 3 or 



2 
9 q: V-61 



SolttHons ofAdJkcted Quadratic EquaMom, 51 

13. Given x' + 4 V*r*+3v + 5r= 55 - 3vl 

J T ,. ,^ J-tofind the 

and 6a: — 7y = 16 J 

values of x and ^. ^' 

^' + 3y + 5 + 4 V^+3y + 5 + 4 = 64, 

.-. V^ + 3y + 5 +2 =^±8, 

and V^TlyTs = 6 or - 10, 
^ + 3y + 5 = 36 or 100, 
a;" + 3y = 31 or 95, , 
la^ + 21y = 217 or 665, 
18a:-21y = 48, 

.-. 7ar» + 18x = 265 or 713, 

. , 18a: . 81 265 , 81 713 ^ 81 
a* + + — = + — or + — , 

^ 7 49 7 49 7 49 

1936 5072 
= or , 

49 49 



^ 44 ± V5072 
^ + 7 = ± -^ or ^ , 



a: = 5 or — = — or 



-53 - 9 ± 4^317 



.-. y = 2 or 49 



43a _ 166qF24 V317 



49 



14. Given jj* + 3a: + y = 73 — 2a:yl to find the values 
and 3/* 4" 3y 4- a: = 44 J of a: and y. 

a:* + 2a7y + y« + 4a: + 4y = 117, 

x-\-y • + 4. X +y + 4 = 121, 
^ + y + 2 = ± 11, 

a: + y = 9 or — 13, 
but y* + ^ + 3y = 44, 

/. y* + 2y = 35 or 57, 
y«-|-2y+ 1 = 36 or 58, 

c 2 



44 Solutions of Adjected Quadraticg, 



or 2.(2j+J*) + I = ^1912-3. (2a? + J?i) 
/. 4(2a? + a?V + 4(20? + x^) + 1 fe 1912-3.(2a? + ^b» 

and 2x + x*T + 2. (2j? + a?*) = i£li, 

4 4 



2^+^' + 1(2. + .*) + i?=l£iL+f£=i2££L, 

4 V 64 4 64 64 

/. 2x+xi + 4- = ± ^ 

8 8 

i - oi 182 

><• -"- •/I rki* 



and 2j? + j:* = 21 or — 



8 



, xi 21 91 

or a? + •^'* zz — or — — 

Y 2 8 

A • J a:4 j^ 1 168+1 1 — 182 

Affain 0? 4" ^ + — = ^— or ., 

^ 2 16 16 16 

169 -181 

or 



16 16 



.-. xi + J-= ±H or ± V - 181 . 
4 4 4 

^* = 3 or - 2. or -1 ± V - 181 

2 4 

and 0? = 9 or 1£ or -90+ V- 18l , 

4 8 



3a: 



80. Given 8a:* - 13 = — + V6j;»+52a?«, to find the 

values of 0?. 

Multiplying by 4 we have, 

320?" — 52 = 6a? + 4a? V6a;+ 52, 

or 6a? + 52 + 40- V6a?+ 52 +40;^= 32a?« + 4a;* = Seo?*, 

V6a?+ 52 + 20- = + 6a?, 

V6a?+ 52 = 4a? or — 8a?, 
6a? + 52 = 16a?* or 64a?*; 



SohcHons ofAdfected Quadratics. 



45 



/. 16jt* ^ 6x - 52 

9 _ 841 
256 



8 256 



^ 8 _ , 29 
16 16 



or64jj' - 6x = 52, 

^ _ 3£ _ 13 

32 ■" 16 



^ ""32 4096 



3337 



4096 
X - A=:±V3337 



64 



64 



x=:2or-l? or 3+ V3337 , 

8 64 " 



81. Given i^ + 2U + 8j?* V7.r* - 5a? =: 207 --1^ 



to find the values of <r. 

16a;« 



Here 



+ 21* + 8jf ^7*' - 5 = 207, 



16:c« 



8a; 



+ 7ar + — V7a? - 5 = 69, 
9 3 



8x 



7a?-5 + — V7« - 5- + 



16j;* 



= 64 



4a; 



V7a?- 5 + H = ± 8, 



3 V7a? - 5 ?= ± 24 - 4a?, 
63a? - 45 = 576 q= 192a? + 16 a^ ; 
.-. 16aj* — 255a? = - 621, or 16a:'+129a? = — 621 



^ _ 255^ 65025 



65025 621 



16 



1024 



1024 



16 



:r* + 



129 



16 
_ 16641 



2)2 I 



2 



32 
621 



65025-39744 
1024 

. 25281 
1024 



1024 16 

_ 16641-39744 
1024 

-23103 

=5 ; 

1024 



54 Solutions of AdfecUd Quadratic EquaUons. 



iT* -f- V* = 97 ") 

. .. rto find the values of a; and y. 



17. Given ^r* -^ y* = 97 
and X -^ y 
X* + ^oc^ + 6ay + 4j^» + y* = 625 
x^ + y* = 97, 

/. 43:*^ + Sa^y' + Axtf = 528 
or 2a*y + 3a;'y' + 2a?y» = 264 

.'. 2a? + 3.xy +.2y* = -?^ 

but 2a!^ + 4ay + 2y* = 50 

r^n 264 

a?y r= 50 — — 



a;y 

0^1^ — 50ay = - 264, 
xY - 50:ty + 625 = 625 - 264 = 361, 
a:y — 25 = ± 19, 
0^ = 44 or 6, 
x^ 4- 2xy + ^ = 25. 

\xy r= 24 or 176, 

3^ - 2xy + y* = 1 or - 151, 

.'. X — y r= it 1 or it V— 151, 

but X •{- y =5, 



5± V - 151 
consequently a: = 3 or 2 or 5 ' 

5qF V— 151 
and y = 2 or 3 or r 



y3x-2y / 2a: 

-27^+^373^ = 2 

and a:" - 18 = a; (4y — 9) 



ito find the 
values of 
X and y. 



y3a: — 2y 
— Q » 

3a:- 2y /3a: -2y 

uehave-^^ + 1 := 2. v/ --^j- 



SdyiioM ofAdfeded Quadratic Equaiiom. && 



3a:— ?y /3x-2y 

or ^ — 2. V o +1 = 0, 

2x ^ 2a? ^ 



/ Sj:— 2y 



-1 = 0, 



3a? -2y _ , 
■ *— *» 

2ar 



/. 3ar — 2y = 2j:, 
a? = 2y, 

andy = y; 

Again, a;* — 18 = a: (2a? - 9) = 2a? — 9a?, 
x* — 9a? = — 18, 
. 81 _ 81-72 _ 9 

■*■ 4 4 T 

^2 T* 

0? =: 6 or 3, 

1/ =: — = 3 or i. 



19. Given a:+4 V^+4y = 21+8 Vy+4 ^^^ ^ ^ ^^^^^ 
and yT + vy = 6 
the values of a? and y. 

a? — 4 V^ + 4y + 4 V^- 8 VT= 21, 
or /7_2V7^' +4 ( V^- 2 VlO + 4 = 25, 

VT - 2 7^+ 2 = ± 5, 
•*• VV — 2 V^= 3 or — 1 
but /7+ /^ = 6, 

3 /y" = 3 or 13, 
/y" = 1 or --, 
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, 169 
1/ = 1 or 

^ 9 . 

VT = 6 -^ VV = 5 or — , 

or = 25 or ?^. 
9 

20. Given a: + y = 5 \to find the values of 

and (j?* + y") X (^ + y®) = 455 J x and y. 
a;* + 5xV + 10a:»3^ + lOa^y* + 5a^ + y* = 3125 
a;* + o^y'' + ^y'' + y* =. 455 



6a?V + 9a:'y" + 9oi^y^ + 5^3^ = 2670 

_ 2670 
'^ xy 

but 5a<» + 15a^y + 150^*+ 5y» =: 625 



5a?' + ^x'y + 9xy^ + 5/ 



.-. 6a»y + 60^^ = 625 - ?!?l!^ 

xy 

2670 



or 6a^ (jt + y) i= 625 — 



and 6xy = 125 — 



ory 
534 



/. 6a^y* — 125ary = — 534, 
^ , 125 ^ 15625 15625 534 



6 144 144 6 

_ 15625-12916 
144 

2809 



144 



^ 12 12 



^, _ 178 72 
^ = or — , 

12 12 

= — or 6, 
6 
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a? + 2xy + y'zz 25, 

178 
ixy = 24 or 



o!"" 2xy + y« = J or-i2?. 

3 



/. X - y = ± 1 or ± ,^— , 



103 
3 
but X + y =5. 



0; = 3 or 2 or — ib — / 

2 2 V 

a: = 2or3oriL qi -L /_ 

2 ^ 2 V 



103 
3 



103 
3 



21. Given x 






and«« + y"=41 j ^i 


sre 3^ —-y* " 


V:c« -^ / = 6, 


^-y«- 


4 4 




v?^-i-=±l 




V^ — y' = 3 or — 2, 




/. .r* - y* = 9 or 4 




but a;* + y« - 41. 




a;«= 25 or—, 
2 




^ 2 




y« = 16or?I, 



y = db 4 or 



±v^- 
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22. Given^ + ^ = 136 i- - 2,y Y ^^^ ^^ 

and j? + 4=14 — y } 

values of x and y. 

. Here^+2a^+^ = i|! 

y X 3 

or a;* + y' = it — ^, 

but 0? +y = 10; 
/. a-* + 3a!^y + Saiy* + 3^=2 1000, 

and a^ + y' = ± ^, 



.-. 3jy.j:+y=: 1000 qp ^^^ 

«s 

30a:y = 1000 ip ^'^, 

«5 

90xy ± Zbxy = 3000, 

125xy or bbxy = 3000 

3000 3000 
xy = or 

125 55 

OA ^00 
== 24 or 

11 
Now n^ + 2a:y + y* = 100 

and Axy = 96 or £152, 

11 

/. a;» - 2w + y«= 4 or - 1522 
if y 11 

x-y =±2or±10. /_13 

^ 11 
j; + y =10. 



Soimiima of MfMai QmainOic BqmmiiQm^ 



» 



X = 6 or 4 or 5 



y = 4or 6or5 qp 5. /_j£. 

^ 11 



23. Givenfl? - fZ^ = 4 ± 
X— 3f x+y 5 



and 



/f±» + 1 = _i 



I to find the t«- 
^ liies of X and 



9V«^ 



X* * 

From the first equation, 
X* + 2xy + y* — <g* + 2 jy - y' _ 24, 

x« - y« ^ T* 

4xy _ 24 
5 



or 



Again, ""^ 



x" :; 9 



X— 



x" — ;: — 4 4 9 36 



X 



:. V^^-y + JL = ± JL 
;: 2 6 



and V^-y = J- or - -i; 
3 3 



X 



,, — JL =: — or — 
X* 9 9 



Multiplying this equation by 



4xy ^ 24 



X* — y* 



y 2 32 

ii — = — or 

15 



x.x+y 
9-x 



15 



First, 

18x - x« 15 

or 135 — 15x = 36x — 2x', 
2x* - 51x = - 135; 



6u 
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r* — 



51 


4 


o 




1S5 
2 


-h 


3601 
16 




.*. J — 


51 

4 


= 


.5!! 
^11" 







und J* = (iT 



4b 



lag] 
1(1 



AjraiiL 



5) -16 J 



15 



ISj- — 16jr 

155 - 24lte = 5T€jr - M2j^ ; 
.-. 512jr - f ifij = — 15a: 
^ _ 51 IS5 

5* Tii" 



51 

— J- 

S2 


56(1 
' 4tm 


261-1 
4i«lt6 


155 _ 

515 


26('l-l•t^^. 

40f»f> 




A ^ — 


51 ^ 


^ 

^ 






«&c 


1€ 


i5 
or — , 

3r 





la21 
^41196 



2; 1« 5s 



y = 2^ or — 



or — ff — 



2^1 O: 



.^fs^^^rvT-'T/? - ^* ^-■^^-i- 



IV &rS 



•♦a 






— -■» 




r - * I 



- i"f 



* 1- 



^'^•11 -f* ••^* ? 



*♦■. 



*» 






, :=^^7S =: 6 or - 1®' 

•••",7.+ M"'"'^- 

bat v^ 



61 




•242 . 

and r*-^"'-^' 

59530 

6850^ 



andi/ 



^ 4 or -^ 



-00 ::= \2xy* V 

25. GWe«3/-J .^,,+ 2.V> 



\vo M W^^ ^' 



«\\\t^ 



andi/ 



,4 - 48^ 



^^^^''^^' the first eq^^ation, x := VZy* 



and from the 

y. 

,4 - 432 



second, '^ - 2j/ 



,j* - ^^ 

,4 - 482 ^ 1-r-" 

and 2/* -^ •"'■' ^.^ a. 482, 



or 
or 






and « =^ 12 



26. Gi^*^'* ::S ^ 



4+3/ =: 



9 



+ « . i^V*^ 



ti^ 



2/ 



2/ 



va^»«^^ 



and 43/' - ^^^ 
of X and y- 



ss ^ 



62 ShluHofu ofAdfected Quadratic EquaHons. 

From the second equation x = — 5L. . 
Substituting this value in the first, 

y* y 4y* 16y4 

y* 4y« 

4^4,, 1.3. 2, 3 '3. 3 

or _ + _ + l=l + _ + _4- — + — + 



y y y y"" ^ '^y 4y« 

4y« 2y 4 

and 3y' + 2y = 5 ; 

3 9 3 9 9 

J. 1 - -I. 4 

.•. V = 1 or — — , 

J 4y« o 50 

and a: = — ^ — = 2 or •— — . 

y +.1 3 



27. Given V(T+a:)*+y« + V(l-«)*+y" = ^ > 
and (4 - ^* = 18 - 4y«, ^ 

to find the values of x and y. 

Inverting both sides of the first equation, 

1 _ \^ 

Va+*)* + y'+ V(l-^)»+y* 4 

Now multiplying numerator and denominator by 
V(14-^)* + y* -■ V(l-a?)*+y*, we have 
V(l +.r)» + y' - >s/(r--^)' + ^ = X, 

but V(l+J?)* + y" + V(l-^)' + y» = 4. 
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and 4 + 8a? + 4> + 4 y» = 16 + ar + *'. 

/. 4y» = 12 - Sj:* = 3 (4 - a:^ 
substituting in the second equation, 

Then y* + il^ = E, 

4 8 

• V* + i^ + ?i = Q^ + ^^Q - 729 
4 64 64 "64^ 

8 8 

, 9 9 

y' = — or — — , 

^4 2 



' y^. 



.'. y = ± 2 or ±3 
and X = ± 1 or ± VlO. 



28. Given == — ""p= ^ TX I 

X — aJ X •\- y v^ + ^ + y *^ 

and y* — v^j^ = — 

td find the values of x and y. 
From the first equation, 

J? + y + ^/T X + y — VT ^ ^ 

a: + y — "fx X + y + V^ 40' 



2.x + y^ + 2x 9 

/. 2.x + y\' + 2x = 2 _. X -{- y\ — 2 _ x, 
^ 40 ^ ' 40 

. 9 — J— ^« - 9 _ 169 
40 40 40 
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and ar + y| = j?, 

, 13 VT 
and a: + y = ± — g — ^. 

Now, from the second equation, 

4x 25x 






4 4 9 36 ' 



V a: 5 V «^ 

y--Y-=±-6-. 

4 v^ — ^jTx 

A /J X 13 v^ 

First, X + 3 = ± — 3-^, 

9/7 17/7 ,_ 17 V^ 



J? = — ;;: — or — 



3 "' 3 

I — 17 

/. V ^ = 3 or — — 

3 

A ^ o 289 
and X = 9 or 



= 3 vx or — 



9 

vx 13 V^ 

Again, x - -y- =: ± — 3 — , 

14 V^ ^ — 

X = — o or — 4 V "J? » 

V a: = — or — 4, 
3 

196 ,^ 
X = or 16, 

- 9 

o 196 289 

/. X =: 9 or or . or 16, 

9 9 

J _ . — 14 68 4 

and 1/ =: 4 or or — — or -— 

9 9 3 
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29. Given , ^ = 4 -r - ^ 

a: — V X* — y* ^ a: 4- d/a^ 

and x. X + y =52 — ^a^ + ^ + 
to find the values of x and y. 
From the first equation, we have 

X + V^ — y' a? — Va:* — y* 17 

X — ^a^ — y' a? + V^ — y* ^ * 

Reducing to a common denominator, 
2.r* + 23:* -^ 2y5^ _ 17 

• 4:^ = iZy- + 2y«= ^•, 
4 4 

/. 4jr =r 5y. 

Again, from the second equation, 

«* + ay + 4 + V^+ a;y + 4 + — = 52 + — = -??^ 



2 2 

V^ + ay + 4 = 7 or — 8, 

/. x» + ^ + 4 = 49 or 64, 

a:" + ay = 45 or 60, 

, 4a: 

but y = — , 
5 

X* + ifl = 45 or 60, 
5 

or = 45 or 60^ 

5 

.-. 9:x* = 225 or 300, 

:.. = 25ori5i, 
3 

and ar =: ± 5 or db , 

4a; , . . *" 
.'. y — — = ± 4 or ± 



5 Vs 



60 Solutions of Adjected Quadratic Equatiom. 

30. Given by + ^ = y - 36 to find the 

► values of 

a^ 2x /a^ ju ^ JL y x and y. 

^"^^ + T=V3^^T^¥ J 

From the first equation, 

a^ - 15y - 108 = — Vx» — 15y-14, 

5 

A ^-15,-14- |.V?:n^r:n4+ 4= j^ +94 

= 9409 
100 ' 
Extracting the square root, 

Va;'-15y- 14 ^ JL = ± ?Z, 
^ 10 10 

.-. Vo:"— 15«- 14= 10 or - n 
^ 5 

'^ a:» - 15y - 14 = 100 or ????, 

«• - 15y = 114 or ?^ 

Again, firom the second equation^ 

3^ 2x y '/a:* X* 

Squaring both sides, 

OJ* , 4a;" 4- y' 4- ^ 4- "^ 4- ^^^ _ a:* , x* 

T 6t/ T ~3 31/ T 



64^2 9 4 6^ 8 3 3^ 

Hence Jt. + Jiil+l!l-^-fl+^£L = 0, 
64y« 9 4 6y 8 3 

and extracting the square root, 

^ - ?f — JL = 
8y 3 2 ' 

.,V~i|??=4y', 






X* — 



i&^ . «4j^ _ C»-"«V - ''^V 



9 9 9 



3 3 

and X = ^ or -- 2L 

r 3Lr 

jr = — o€ ^ — 

6 2 

First, y — 15.jL = 114 or £^ 

6 25 

ar^-5f + ?^ = !f + 114=1^ or ii^ 
2 16 16 16 400 

5 . 43 . ^41569 
mod X = 12 or - 2 oir 4 :t 55 



19 :i5 ± V 41569 
= 12or- Y or 55 



Again, a? — 15 (— — j = 114, 

2 4 I lo 16 



45 . V8849 

J^ -t- 4 - X 4 



- 45 ± ^/8849 
and j; = t-' 

19 25± V 41569 - 45± V8H49 
A J? = 12 or - :5- or 55 or 5 . 



19 25± V 41569 - 135 ± Vhh49 
and y = 2 or - -^ or ^^^ or h " ' 

r2 



$8 SoluHom of Adficted Quadratic Equalianf, 

VT+ V j: - y - 1 

aud -7= . s= y + 1 

y X — V ^ — y — 1 

to find the values of <r and y. 

— 4 » 

or yl + -^ + 1 = y'. 

•^ Wx 

and -X_ + 1 = ± y, 

± V^y — VT=: y. 



V 



tj X zz 



- y 



±y-i 

Multiplying^ numerator and denominator of the left side of the 
second equation by v^+ Va?— y — 1, 

2a? — y — 1 +2 V^ V«r — y — 1 

p-jn — ^ = y + 1. 

and 2i' — y - 1 +2 'fx Va? - y — 1 = (y + a:)* (1). 

. Vx— V* — y— 1 1 

/^+ V^ - y - 1 y + 1 
and multiplying numerator and denominator as before by 
vi^— V^— y — l» we have / 

2j? — y - 1 - 2 'fx Vj: - y ~ 1 = 1 (2), 
adding together equations (1) and (2) 

4j. - 2y - 2 = 1 + y + Il« 
and 4r = y" + 4y -|- 4, 

.-. 2 V~= y + 2, 



^^liivjii* 'rA'r^:*hf£ ^adrtii.c Ei{uai$oni^ ^ 

but i ^' - = -: 2 -^ 

and firrt: y -r 2 =- ^ 



/. y + » - 3 = :i^* 

y ' ^ 4 4 

1 . 3 

y = 2 or — I. 

Again, ^ + 2 = ^ ^ ^ , 

or — ^« — 3y - 2 = 2y, 

y« + 5y + _ = _ — 2=--., 
^ ^ 4 4 4 

5 >/!? 

••• y + T = ± nr* 

-5±^/T7 

y= 2 • 

- 5 ± Vl? 
/. y = 2. or — 1, or g 

I l3±4/i7 
auda? = 4 or -T- or g • 

X + y + Vj?* — y* 9 , T to HihI thi* va- 

32. Given j=== = ~ (j;+y) I 

and (a;« + y)* + x - y ='2a; (x^ + y) + 5»fl J *""' y' 
Dividing numerator and denomlnati»r of the left httiid-M«ie of 

the first equation by \fx + y, 

/i^ + y + Vx'^y ^ / , V 

"7== 7-= = SSC' ^y)' 

vx + y - vx - y '*y 



70 SolvMoi^ ofAdficUd Quadratic EquuHom. 

Again, multiplying numerator and denominator by 

2f = 8y (^ + y) 

or ( Va? + y + V ^ — y)* = — (^ + y) 

4 
and /. Var +y + V a? — y = — V a: + y. 






V«r+y ; 

— g — = Va:-y. 



Squaring both sides, and clearing of fractions, 

a: + y = 4a: — 4^^ 

3a; = 5y 

3<r 
y = -5-- 

Again, from the second equation, 

ff^yy^ 2x{a^ + y) + or* = >c^ + y - x-*- 506, 

'(a:* +y - x)« - (^ + y - ^) + ± = 506 + 1 = £2£^ 

4 4 4 

a^ + y--x:=: ^ ^^ "*" ^ =: 23 or - 22, 

2 

or a* + 2f - a; = 23 or - 22, 
5 

^« - £f + JL = 23 + i. or - 22 + JL 
5 25 ^25 25 

576 549 

~ or — 



25 25 



1 24 , V -- 549 

*-T=±T ^"^^ — 5 — ' 



2? 1 ± V - 549 

X = 5 or — 5 or g « 

69 3±3 V - 549 

y = 3 or - 25 ^' 25 
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33. Given—- \/— + 4-\/— » y/K ee I 



and Jrn. - .JL^ ss JL f 



— - 'g. -2 JL 
y 3Vy 8 

to find the values of x and y. 

From the first equation 

y 1 xiyi 




X 2 yjj,} 



yi 1 yi 

or 
a: 



yi i.d ± ±i.R ^^ 
^* "^ 2* ^ + 16 = 16+ ^= 10' 



^* X ^ - + 1 



ii 5 

^ = ^ or « ^. 



y 



y - i« ,., «25 



•SL = 16 or 



X 16 

From the second equatloo^ 

— ^ JL JL^ + -L- =r -J-. + JL - ^ 
y ^' 4J ^44 144 6 ^ 144 



# 



• ^ — * = -fc JL 
^^ W 12 

V7 * » 

aad — := — or — » 

y 4 • 

.. j!! X iL=JLxW^r± X ^or±xl#or± ^ i^, 
yx4 4l4f tl4 



— ^ 14^ ia& 

m t 144 



ir^444« ^ ' "^ ^ 



72 SohUion^ ofAdfected QueuiraUc Equations, 

y^ /IT ^^ , 1 to find the va- 

_7+VT= V^+H lues of . 

and V^y + V y'a; = 78 .) and y. 

From the first equation, 

J? + y — ^^ -L 1 

/. a? + y = 61 + Vjjy. 
From the second, 



or 



/. d? H- y 4" 2 V^ = 



ay 
6084 



,. 4 



and .-. J? + y = 5251 - 2 V^ = 61 + V^ey , 



?W"1 /. 6084 == 61 Vjy + 3jy, 



61 ,_ 611* 6084 en* 76729 



and :iy + -^ Vay + -^ = --z- + -^ = 



6 1"" 3 ^61"" 86 
61 , 277 



o o 

216 338 «^ 169 



and V^ = or — = 36 or — 



6 3 

ioo« 28561 
xy = 1296 or , 

but J? + y = 61 + V^ = 97. 

196 



/. d!» + 2jy + y" = 9409 or 
but 4ay = 5184 or 



9 ' 
114244 



J o I ;» — >ionK. 114048 
jr — 2iy -j- y* = 4225 or — , 
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ar - y = ± 65 or ± 24 V— «3i 
but J? + y = 97 

X = 81, or 16. orHI ± 1« V"^^, 

2 

y = 16 or 81, or ?I qp 12 V-22. 



iL + 1 . y - Vjp^ s= V«y + i 



35. Given JL + 



2x 3 



y«_ 2 V^-1 



J7 



and --.. y* = y'j: — 1, 
4 

to find the values of cc and y. 

From the second equation, 

y* =^ 43^37 - 4, 
/. y - 4y«j? + 4j!» =r 4(a?* — 1), 

/.y*- 2j? = ±2VS rrT; Aj^ 

/. y« r= 2x ± 2 V«^ - 1 

andy = v^+l ± '^^— 1. 
Substituting for 2 V«^ — 1» y' — 2j; in the »ecoiid equatba^ 

-?- + —. y- ^x^ = V7fi 

2* 3 2z ""i; • 

orJL + ±(y- VJ^) = VTfl. 

i» 3 



Substituting (or y, ^x— 1 -|- V'— 1 

4 + 4- VJ+T = VI+T, 

2 3 



^ S 2 ' 

/- ^-^t* = Vni, and J + 1 = 9/ ^ 9; 

3 
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5 

/. 8x =r 10 and or = . 

4 



Again, substituting for y, V^+1 — Vj?— 1 
2 3 ' ^ 2 



4 V«+l + 4 VdP-l=8 Vj?+1 — 3.v^r^l 

/. V^+1 = -7 V^-l 
x + 1 r= 49 a? — 49, 
48 ar = 50, 

, 50 25 

and a: =2 — = — ; 

48 24 

5 25 

• • iT = — or — • 

4 24 

Now y4 — AyV =. — 4, 
., or y* — 5y« = — 4, 

ri J . 25 9 

4 4 

t 5 J. 3 
2 2 



y- 



y' = 4 or 1, 




y = ± 2 or ± 1. 




Again, y*- ^Y = - 4, 

6 




25y« ,625 _ 625-576 _ 
6 144 144 


49 
144 ' 


^12 12 




. 8 3 
t/"= — or — ; 

^ 3 2 


« 



.-. y = ± 4- ^Te or ± -L / 6. 



3 2 
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36. Given^-y- = 3, V ^^^ 

and (j^ + y4)« + aV («* - y")* + ** - y" = 8^8 J 
the values of j? and y. 

Substituting 3 for a;" — y* in the second equation, 

(f^ + y^y -h Sjj'y* + 3 r= 328, 
and o:^ — 2a^y* + y* = 9 ; 
.-. a:* + y*=z9 + 2x'y'; 

:. also (9 + 2aV)* + ^-^y* = 325, 
or 4tX*y* 4- 45 a:*y* r= 244 ; 

4 8 I 8 1 4. 64 

8 8 

and ir*v* = 4 or — — . 
^ ' 4 

Now X* - 2afy* 4- y^ =: 9, 

4a!V = 16 or — 61. r *t 

-- * *• 



X* + 2j^y* + y* = 25 or - 52 

anda:' + y»=±5or±2 V— 18, 
but J!^ — y* = 3 ; 



.-. a^= 4 or - 1 oTt±jJEB 

2 

andx= ±2or±/'^ 0r ± ^/s ± 2^^=18. 

^ 2 

Similariy y=:± 1 or ± 2 a/^^ or ± /s ^: 2 4^^ . 

2 



37. Given ^y*-^ 8 /^ 4, ^4y*— 16/^ = 



and V X 
to find the vahies of x and y. 



■^ Q V ^ + v4y«-16Vx==Jj/[^] 
\^ 2 > 

V^ + ^8.(y- /7) - 4 = y + 1 ^ 
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From the first equation. 



4 



4 4 4 

/i^-4 V~^ = ^ or - 3^^ 



y*— 4V^= -7- or --, 

4 4 



and y* = — +4 V^» or — + 4 V~^- 
4 4 

Again, from the second equation, 

y - *flc + 1 = 2 V2 (y — V^) - 1 ; 

/. 2(y - /x) + 2=4 V 2 (y — V"^ — 1, i 

2(y — /^) - 1 - 4 V2Cy - Z^) - 1 = ^3; 

/. (2 (y - V^)- 1) - 4 ^2(y- >/l) - 1 +4 = 1, 

V2(y - V^) - 1 - 2 = ± 1, 

V2(y-. /^) - 1 = 3 or 1, 

2(y - V^) — 1 = 9 or 1. 

.*. y — V^ == 5 or 1, 

y=5+ V^. orl-f" Vj?; 
/. y» = a: + 10 'flu + 25, or j? + 2 V"^ + 1, 

but y* = — -j- 4 v^> or — + 4 ^ ar. 
4 4 

First then, 

X + 2 V^ + 1 = — + 4 V~^ or — + 4 4~^% 

4 4 



Sab/Ham tf A^^ekd Qmmdrmiit Bfmmimmt^ 77 



or r 


— 


2- 


/■ 


x+ 1 = 


X 

T 


9x 
or .^^ 

4 








Y^ 




1 


— 


± 


^OT^ 


- 3^ 


• 
















2 




2 








^ 


X 


= 


1 


or 


2 


» 


lorSV 


X 


= 


«; 


8 


• 




/ 


X 


sr 


2 


or 


2 
or 

3 


/ 


X — ^ 
5 


• 







- 4 ^ 4 

/. X 1= 4*or — , and x = — . 

9 25 



Secondly, 



x+ 10 V^ + 25 = -i + 4 V x; 

4 

/. ?f + 6 a/H = - 25, 



• ^ Q rr j_ !#: — i#j 100 _ 52 

3 3 ^ 

v^ + 4=± /m=±2 /iif 

'^ 3 '^ 3* 

/I? = - 4 ± 2 /Z^ 

Thirdly, 

X + 10 V^ + 25 = £f + 4 V"^; 

4 

/. 5f -6/7=25, 

4 



« 24 /x- 



20; 



...,^24/7 + ili=20 + iii=rili 
5 '25 25 25 



7S Solution* o/Adfixted Quadratic Equationt. 



/7 _ 12 J: V644 

25 

and a =5 788 ± g^ /'g** . 
25 ' 



.'. » = 4, orJL; ori-, or - i- qc 16 ^ /-H 
9 25 3 ^ V ^^ 



25 8 ■ V 3 

or 788 ± 24 ^"644 
25 



XL. IT ^^^^TS^"" 

and y =: 3, or — ; or — , or — 1 or 1 ± 2 ^^/ — _ 



or 



8 

37 ± V 644 



?iJI 



THE END. 
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